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PROBLEM TO BE SOLVED: To analyze low 
concentration anionic compound having a high complex 
formation ability with metal by using, as a migration 
buffer liquid, an anionic material having a high complex 



formation ability to a metal contained in capillary. 

SOLUTION: White gold electrodes 14 and 15, cathode 
side and anode side respectively, of a high voltage 
generator 13 are immersed in buffer solution baths 11 
and 12, respectively. A capillary 16 comprises a molten 
silica and a polyimide coated layer formed on its 
outside wall surface, and its start part and end part 
are submerged in the solution baths 11 and 12, 
respectively. The coating layer on the liquid bath 12 
side of the capillary 16 is peeled off, for forming a 
detection part 20, and a UV detector is provided. In the 
solution baths 11 and 12, a buffer liquid having a high 




complex formation ability to the metal in silica such as Sitt«a« 
2, 6-pyridine dicarboxylic acid, nitrilotriacetic acid, 
etc., is held. Thus, when anionic compound sample 
having a high complex formation ability is analyzed, the 
buffer liquid and the metal in silica form a complex for 
masking, thus the sample does not form a complex 
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LAIMS 



:iaim(s)] 

riaim 1] Analytical method of the anion nature compound characterized by considering as the anion nature matter which 
as high complex-forming properties to the metal contained in said capillary tube in said migration buffer solution in the 
Dproach of analyzing the anion nature compound which has high complex-forming properties to the metal which fills the 
dgration buffer solution to a capillary tube, impresses high tension to the ends of said capillary tube, and is introduced 
om one edge of said capillary tube. 

riaim 2] Analytical method of the anion nature compound according to claim 1 with which construction material of said 
apillary tube is characterized by said migration buffer solution being 2,6-pyridine dicarboxylic acid by fuze 
»OSHIRIKA. 

riaim 3] Analytical method of the anion nature compound according to claim 1 with which construction material of said 
apillary tube is characterized by said migration buffer solution being nitrilotriacetic acid by fuze DOSHIRIKA. 
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ETAILED DESCRIPTION 



)etailed Description of the Invention] 
)001] 

neld of the Invention] This invention fills the migration buffer solution to a capillary tube, impresses high tension to the 
ids of said capillary tube, and relates to the analytical method which analyzes the anion nature compound which has 
igh complex-forming properties to metals, such as an organic acid introduced from one edge of said capillary tube, and 
lorganic ion. 
)002] 

Description of the Prior Art] Like common knowledge, the capillary electrophoresis which used the capillary tube makes 
le measuring object the sample of a nano liter (nl) thru/or pico liter (pi) thing ultralow volume, and attracts attention as 
a analysis means with current and the highest separative power. 

)003] Drawing 9 is the block diagram of conventional capillary-electrophoresis equipment. In drawing, the 1st buffer- 
Dlution tub in which, as for 1, the migration buffer Solution was stored, and 2 are the 2nd buffer-solution tubs in which 
le migration buffer solution was held. 

)004] The dipping of the cathode (cathode) 4 of the high-tension generator 3 is carried out to the 1st buffer-solution tub 
, and the dipping of the anode plate (anode) 5 is carried out to the 2nd buffer-solution tub 2. 6 is capillary tubes, such as 
)r example, fuze DOSHIRIKA, a leader is made into the 1st buffer-solution tub 1, and the dipping of the trailer is carried 
ut to the 2nd buffer-solution tub 2, respectively. 

)005] UV on-column detector 7 is formed in the 2nd buffer-solution tub 2 side of a capillary tube 6 as a detector. In such 
configuration, if the high-tension generator 3 impresses a predetermined electrical potential difference to an anode plate 
and cathode 5, the migration buffer solution of the 1st buffer-solution tub 2 will move to the 2nd buffer-solution tub 2- 

^ay through a capillary tube 6 by electrophoretic force and the electroendosmose style. 

3006] Here, if a sample is poured in from the start edge of a capillary tube 6, it will move to the 2nd buffer-solution tub 
-way by electrophoretic force and the electroendosmose style. Passing speed changes with differences in the ionic radius 
f a sample, or ionicity which hydrated the sample, and a sample becomes band-like and is moved. Consequently, the 
ample component which moves a capillary tube 6 has the transit time according to the hydrated difference in the ionic • 
idius of a sample, or ionicity, and detects this with UV on-column detector 7. 
3007] 

Problem(s) to be Solved by the Invention] In the capillary-electrophoresis equipment of the above-mentioned 
onfiguration, since it migrated an electroendosmose style (henceforth EOF), and reversely as shown in drawing 10 (a), in 
le case of the anion nature compound in which a sample does not have strong UV absorptivity like an organic acid or an 
lorganic anion, analysis time amount was not able to be taken, or it was not able to be detected. 
9008] So, in JP,6-94677,A, the 4th class amines, such as a cetyl trimethylammonium star's picture, are added to the 
migration buffer solutions, such as a phthalic acid, trimellitic acid, and a chromic acid, and the method of reversing EOF. 
s shown in drawing 10 (b) is indicated. 

0009] In such an approach, for UV absorption of the migration buffer solution, although a background is fixed, if a 
letected material without strong UV absorption passes, an absorbance will become low and it will serve as a negative 
>eak. The signal of this negative peak is reversed, and it is made a forward peak and detects. 
0010] By the way, generally the impurity is contained in the capillary tube 6 of fuze DOSHIRIKA. Dra^ying 1 1 is 
trawing showing the metal ion concentration in the fuze DOSHIRIKA capillary tube 6 measured with inductively- 
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oupled-plasma-source-mass-spectrometry equipment (ICP-MS). This drawing shows that metals, such as iron (Fe), and 
luminum (aluminum), Na (sodium), Cr (chromium), Mg (magnesium), are contained in the fuze DOSHIRIKA capillary 
ibe 6 as an impurity. 

DOU] A phthalic acid, above-mentioned trimellitic acid, the above-mentioned chromic acid, etc. are used as the 
ligration buffer solution here. If in the case of the anion nature compound with which a sample has high complex- 
Drming properties, such as an organic acid (for example, oxalic acid, a citric acid, a malic acid, and 
thylenediaminetetraacetic acid) and an inorganic anion, sample concentration becomes about 50 ppm or less whenever 
iebleminded Metals contained in fuze DOSHIRIKA of a capillary tube 6 as an impurity, such as iron and aluminum, and 
lese anion nature compound form a complex, and there is a trouble that analysis of a sample cannot be performed. 
DO 12] This invention was made in view of the above-mentioned trouble, and the object has a metal and complex-forming 
roperties in offering the analytical method and the analysis apparatus of a strong low concentration anion nature 
ompound. 
3013] 

Means for Solving the Problem] Said technical problem is solvable with the following invention. 

1) In the approach of analyzing the metal which filled the migration buffer solution to the 1st invention capillary tube, 
mpressed high tension to the ends of said capillary tube, and was introduced from one edge of said capillary tube, and the 
nion nature compound which has high complex-forming properties, it is the analytical method of the anion nature 
ompound used as the anion nature matter which has high complex-forming properties to the metal contained in said 
apillary tube in said migration buffer solution. 

0014] Since the migration buffer solution is the anion nature matter which has high complex-forming properties to the 
netal contained in said capillary tube, it will form a complex strongly with the metal contained in the capillary tube, and 
vill mask these metals. 

0015] Therefore, even if the sample has a metal and high complex-forming properties, a sample does not form a metal 
;nd a complex, but even if a sample is low concentration, high analysis of precision is attained. 

2) In the 2nd invention invention of the 1st, it is the analytical method of the anion nature compound said whose 
nigration buffer solution the construction material of said capillary tube is fuze DOSHIRIKA, and is 2,6-pyridine 
licarboxylic acid. 

0016] There are iron, aluminum, etc. as a metal contained in fuze DOSHIRIKA used for a capillary tube. On the other 
land, 2,6-pyridine dicarboxylic acid has high ** stable frequency to these iron, aluminum, etc., and these metals will be 
nasked by using for the migration buffer solution. 

0017] Therefore, even if the sample has a metal and high complex-forming properties, a sample does not form a metal 
tnd a complex, but even if a sample is low concentration, high analysis of precision is attained. 

3) In the 3rd invention invention of the 1st, it is the analytical method of the anion nature compound said whose 
nigration buffer solution the construction material of said capillary tube is fuze DOSHIRIKA, and is nitrilotri acetic acid. 
0018] There are iron, aluminum, etc. as a metal contained in the fuze DOSHIRIKA capillary tube. On the other hand, 
litrilotriacetic acid has high stable frequency to these iron, aluminum, etc., and these metals will be masked by using 
or the migration buffer solution. 

0019] Therefore, even if the sample has a metal and high complex-forming properties, a sample does not form a metal 

ind a complex, but even if a sample is low concentration, high analysis of precision is attained. 

0020] 

Embodiment of the Invention] Next, one example of this invention is explained using a drawing. It is the sectional view 
)f a capillary tube [ in / drawin g 1 , and / in drawin g 2 / drawing 1 ]. [the block diagram of the electrophoresis apparatus 
)f one example of this invention ] 

0021] In drawing 1 , the 1st buffer-solution tub in which, as for 11, the migration buffer solution was stored, and 12 are 
he 2nd buffer- solution tubs in which the migration buffer solution was stored. The dipping of the platinum electrode 14 
)y the side of the cathode of the high-tension generator 13 is carried out to the 1st buffer-solution tub 11, and the dipping 
)f the platinum electrode 15 by the side of an anode plate is carried out to the 2nd buffer-solution tub 12. 
;0022] 16 is a capillary tube, a leader is made into the 1st buffer-solution tub 11, and the dipping of the trailer is cairied 
3ut to the 2nd buffer-solution tub 12, respectively. The capillary tube 16 of this example consists of fuze DOSHIRIKA 17 
and a polyimide enveloping layer 18 formed in the external wall surface of fuze DOSHIRIKA 17. 

'0023] An enveloping layer 18 exfoliates and the detecting element 20 is formed by the 2nd buffer-solution tub 12 side of 



nttp://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 4/22/2004 



capillary tube 16. UV detector 21 which consists of a UV and a diode array detector is formed in this detecting element 
0. 

)024] The migration buffer solutions, such as 2,6-pyridine dicarboxylic acid and nitrilotriaeetic acid, are stored by the 
St and 2nd buffer-solution tubs 11 and 12. Drawin g 3 is drawing showing the complex stability constant to the metal of 
le compound used for an organic acid or the migration buffer solution. For example, it turns out that 2,6-pyridine 
icarboxylic acid has high complexing to the iron contained in fuze DOSHIRIKA 17, aluminum, sodium, and 
lagnesium. 

)025] Therefore, the 2,6-pyridine dicarboxylic acid which is the migration buffer solution when analyzing the sample of 
le anion nature compound which has high complex-forming properties, such as an organic acid (for example, oxalic 
:id, a citric acid, a malic acid, and ethylenediaminetetraacetic acid) and an inorganic anion. The metal (iron, aluminum, 
3dium, magnesium) contained in the capillary tube 16 forms a complex, the metal contained in the capillary tube 16 is 
lasked, a metal and a complex are not formed, but even if a sample is low concentration, the high analysis of precision of 
sample is attained. 
)026] 

Example] The detail specification of the equipment of a configuration as shown in drawing 1 is described below. 
I) Capillary tube 16 bore of 75 micrometers, the outer diameter of 350 micrometers, the overall length of 80.5cm, 72cm 
lie length from the 1st buffer-solution tub 1 1 to a detecting element 20) (2) of effective length Buffer-solution 5mM 2,6- 
yridine dicarboxylic acid, 0.5mM(s) Cetyl trimethylammonium star's picture pH 5.6 (3) Applied voltage of -25kV (4) (5) 
/hich pours the preconditioning migration buffer solution for 4 minutes Temperature of 20 degrees C (6) The 
npregnation approach inflatable flexible bag technique of a sample is used. SOmbars - impregnation during 2 seconds 
7) the UV detector 21 measurement wavelength of 200nm, and 350nm of reference wave length - an indirect extinction 
lethod ~ detection [experiment 1] - the result of having analyzed the organic-acid standard solution which has the 
3llowing organic-acid anions is shown in drawin g 4 . 

3027] 1. Chloride Ion (Chloride) 2. Sulfate ion (sulfate) 3. Oxalate ion (oxalate) 4. Formic-acid ion (formate) 5. Malic- 
cid ion (malate) 6. Citric-acid ion (citrate) 7. Succinic-acid ion (succinate) 8. Pyruvic-acid ion (pyruvate) 9. Acetic-acid 
)n (acetate) 10. Lactic-acid ion (lacate) 11. Phosphoric-acid ion (phosphate) 12. As shown in pyroglutamic acid 
pyroglutamate) drawing 5 When the 2,6-pyridine-dicarboxylic-acid buffer solution was used, the repeatability (relative 
tandard deviation) of transit time was less than 0.13%, and the repeatabiHty (relative standard deviation) of area (peak 
rea) was also dramatically as good as 0.6 - 2.6%. 

^he organic acid in Biel diluted 5 times with water analyzes using 2,6-pyridine dicarboxylic acid as the [experiment 2] 
uffer solution, and a result is shown in drawing 6 . Analysis of iron, aluminum, etc. the oxalate ion that is easy to form a 
omplex, citric-acid ion, etc. was attained. 

Experiment 3] The inorganic anion liquid of the following presentations is analyzed and a result is shown in drawing^ . 
D028] 1. Chloride Ion (C1-) 2. Sulfate Ion (S042-) 3. Chloric-Acid Ion (C103-) 4. Bromate (Br03-) 5. Chlorous-Acid Ion 
C102-) 6. Hypophosphorous Acid Ion (P023-) 7. lodic-Acid Ion (I03-) 8. phosphorous acid ion (P033-) 9. phosphoric- 
cid ion (P043-) - by this approach, it became possible to measure these inorganic anions. 

vs the [experiment 4] migration buffer solution, using 2,6-pyridine dicarboxylic acid (PDC), and the phthalic acid and 
;imellitic acid which are used conventionally well to an organic acid, the organic-acid standard solution which used these 
omparisons in the experiment 1 performs, and a result is shown in drawing 8 (a) - (b). 

0029] If 2,6-pyridine dicarboxylic acid is used for the migration buffer solution, as the experiment 1 explained, all 
•rganic-acid ion will be detected. On the other hand, when a phthalic acid and trimellitic acid were used for the migration 
•uffer solution, by 50 or less mg/1, neither the oxalate ion of peak No. 3 nor the citric-acid ion of No. 6 was detected for the 
oncentration of an organic acid. Furthermore,. the peak of the malic-acid ion of No. 5 also became small, and the 
ffectiveness of 2,6-pyridine dicarboxylic acid was checked. 
0030] 

Effect of the Invention] As explained in detail above, according to the analytical method of the anion nature compound 
)f the 1st invention, by considering as the anion nature matter which has high complex-forming properties to the metal 
:ontained in a capillary tube in the migration buffer solution, the migration buffer solution will form a complex strongly 
vith the metal contained in the capillary tube, and will mask these metals. 

0031] Therefore, even if the sample has a metal and high complex-forming properties, a sample does not form a metal 
ind a complex, but even if a sample is low concentration, high analysis of precision is attained. According to the 
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aalytical method of the anion nature compound of the 2nd invention, in the 1st invention, said migration buffer solution 
onsidered [ the construction material of said capillary tube ] as 2,6-pyridine dicarboxylic acid by fuze DOSHIRIKA. 
here are iron, aluminum, etc. as a metal contained in fuze DOSHIRIKA used for a capillary tube. On the other hand, 
,6-pyridine dicarboxylic acid has high ** stable frequency to these iron, aluminum, etc., and will mask these metals. 
)032] Therefore, even if the sample has a metal and high complex-forming properties, a sample does not form a metal 
ad a complex, but even if a sample is low concentration, high analysis of precision is attained. According to the 
aalytical method of the anion nature compound of the 3rd invention, in the 1st invention, said migration buffer solution 
3nsidered [ the construction material of said capillary tube ] as nitrilotriacetic acid by fuze DOSHIRIKA. 
)033] There are iron, aluminum, etc. as a metal contained in the fuze DOSHIRIKA capillary tube. On the other hand, 
itrilotriacetic acid has high ** stable frequency to these iron, aluminum, etc., and will mask it. 

)034] Therefore, even if the sample has a metal and high complex-forming properties, a sample does not form a metal 
ad a complex, but even if a sample is low concentration, high analysis of precision is attained. 



Franslation done.] 
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:ECHNIC AL FIELP 

Field of the Invention] This invention fills the migration buffer solution to a capillary tube, impresses the high voltage to 
he both ends of said capillary tube, and relates to the analytical method which analyzes the anion nature compound 
vhich has high complex-forming properties to metals, such as an organic acid introduced from one edge of said capillary 
ube, and inorganic ion. 
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RIOR ART 



Description of the Prior Art] Like common knowledge, the capillary electrophoresis which used the capillary tube makes 
le measuring object the sample of a nano liter (nl) thru/or pico liter (pi) thing ultralow volume, and attracts attention as 
n analysis means with current and the highest separative power. 

)003] Drawing 9 is the block diagram of conventional capillary-electrophoresis equipment. In drawing, the 1st buffer- 
Dlution tub in which, as for 1, the migration buffer solution was stored, and 2 are the 2nd buffer-solution tubs in which 
le migration buffer solution was held. 

D004] The dipping of the cathode (cathode) 4 of the high-voltage generator 3 is carried out to the 1st buffer-solution tub 
, and the dipping of the anode plate (anode) 5 is carried out to the 2nd buffer-solution tub 2. 6 is capillary tubes, such as 
3r example, fuze DOSHIRIKA, a leader is made into the 1st buffer-solution tub 1, and the dipping of the trailer is carried 
ut to the 2nd buffer-solution tub 2, respectively. 

D005] UV on-column detector 7 is formed in the 2nd buffer-solution tub 2 side of a capillary tube 6 as a detector. In such 
configuration, if the high-voltage generator 3 impresses a predetermined electrical potential difference to an anode plate 
and cathode 5, the migration buffer solution of the 1st buffer- solution tub 2 will move to the 2nd buffer-solution tub 2- 

/ay through a capillary tube 6 by electrophoretic force and the electroendosmose style. 

0006] Here, if a sample is poured in from the start edge of a capillary tube 6, it will move to the 2nd buffer-solution tub 
-way by electrophoretic force and the electroendosmose style. Passing speed changes with the ionic radii of a sample 
nd the differences in ionicity which hydrated the sample, and a sample becomes band-like and is moved. Consequently, 
le sample component which moves a capillary tube 6 has the transit time according to the ionic radius of a sample and 
le difference in ionicity which were hydrated, and detects this with UV on-column detector 7. 
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IFFECT OF THE INVENTION 



Effect of the Invention] As explained in detail above, according to the analytical method of the anion nature compound 
f the 1st invention, by considering as the anion nature matter which has high complex-forming properties to the metal 
ontained in a capillary tube in the migration buffer solution, the migration buffer solution will form a complex strongly 
/ith the metal contained in the capillary tube, and will mask these metals. 

9031] Therefore, even if the sample has a metal and high complex -forming properties, a sample does not form a metal 
nd a complex, but even if a sample is low concentration, high analysis of precision is attained. According to the 
nalytical method of the anion nature compound of the 2nd invention, in the 1st invention, said migration buffer solution 
onsidered [ the quality of the material of said capillary tube ] as 2,6-pyridine dicarboxylic acid by fuze DOSHIRIKA. 
.'here are iron, aluminum, etc. as a metal contained in fuze DOSHIRIKA used for a capillary tube. On the other hand, 
:,6-pyridine dicarboxylic acid has high stable frequency to these iron, aluminum, etc., and will mask these metals. 
0032] Therefore, even if the sample has a metal and high complex-forming properties, a sample does not form a metal 
nd a complex, but even if a sample is low concentration, high analysis of precision is attained. According to the 
nalytical method of the anion nature compound of the 3rd invention, in the 1st invention, said migration buffer solution 
onsidered [ the quality of the material of said capillary tube ] as nitrilotri acetic acid by fuze DOSHIRIKA. 
0033] There are iron, aluminum, etc. as a metal contained in the fuze DOSHIRIKA capillary tube. On the other hand, 
litrilotri acetic acid has high stable frequency to these iron, aluminum, etc., and will mask it. 

0034] Therefore, even if the sample has a metal and high complex-forming properties, a sample does not form a metal 
nd a complex, but even if a sample is low concentration, high analysis of precision is attained. 
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ECHNICAL PROBLEM 



^roblem(s) to be Solved by the Invention] In the capillary-electrophoresis equipment of the above-mentioned 
onfiguration, since it migrated contrary to the electroendosmose style (henceforth EOF) as shown in drawing 10 (a), in 
le case of the anion nature compound in which a sample does not have strong UV absorptivity like an organic acid or an 
lorganic anion, analysis time amount was not able to be taken, or it was not able to be detected. 
3008] So, in JP,6-94677,A, the 4th class amines, such as a cetyl trimethylammonium star's picture, are added to the 
ligration buffer solutions, such as a phthalic acid, trimellitic acid, and a chromic acid, and the method of reversing EOF, 
s shown in drawing 10 (b) is indicated. 

3009] In such an approach, for UV absorption of the migration buffer solution, although a background is fixed, if a 
etected material without strong UV absorption passes, an absorbance will become low and it will serve as a negative 
eak. The signal of this negative peak is reversed, and it is made a forward peak and detects. 
DOIO] By the way, generally the impurity is contained in the capillary tube 6 of fuze DOSHIRIKA. Drawing 1 1 is 
rawing showing the metal ion concentration in the fuze DOSHIRIKA capillary tube 6 measured with inductively- 
oupled-plasma-source-mass-spectrometry equipment (ICP-MS). This drawing shows that metals, such as iron (Fe), and 
luminum (aluminum), Na (sodium), Cr (chromium), Mg (magnesium), are contained in the fuze DOSHIRIKA capillary 
abe 6 as an impurity. 

3011] A phthalic acid, above-mentioned trimellitic acid, the above-mentioned chromic acid, etc. are used as the 
ligration buffer solution here. If in the case of the anion nature compound with which a sample has high complex- 
orming properties, such as an organic acid (for example, oxalic acid, a citric acid, a malic acid, and 
thylenediaminetetraacetic acid) and an inorganic anion, sample concentration becomes about 50 ppm or less whenever 
^ebleminded Metals contained in fuze DOSHIRIKA of a capillary tube 6 as an impurity, such as iron and aluminum, and 
lese anion nature compound form a complex, and there is a trouble that analysis of a sample cannot be performed. 
3012] This invention was made in view of the above-mentioned trouble, and the purpose has a metal and complex- 
orming properties in offering the analytical method and the analysis apparatus of a strong low concentration anion nature 
ompound. 
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lEANS 



Means for Solving the Problem] Said technical problem is solvable with the following invention. 

1) In the approach of analyzing the metal which filled the migration buffer solution to the 1st invention capillary tube, 
npressed the high voltage to the both ends of said capillary tube, and was introduced from one edge of said capillary 
ibe, and the anion nature compound which has high complex-forming properties, it is the analytical method of the anion 
ature compound used as the anion nature matter which has high complex-forming properties to the metal contained in 
aid capillary tube in said migration buffer solution. 

3014] Since the migration buffer solution is the anion nature matter which has high complex-forming properties to the 
letal contained in said capillary tube, it will form a complex strongly with the metal contained in the capillary tube, and 
/ill mask these metals. 

0015] Therefore, even if the sample has a metal and high complex-forming properties, a sample does not form a metal 
nd a complex, but even if a sample is low concentration, high analysis of precision is attained. 

2) In the 2nd invention invention of the 1st, it is the analytical method of the anion nature compound said whose 
aigration buffer solution the quality of the material of said capillary tube is fuze DOSHIRIKA, and is 2,6-pyridine 
licarboxylic acid. 

0016] There are iron, aluminum, etc. as a metal contained in fuze DOSHIRIKA used for a capillary tube. On the other 
.and, 2,6-pyridine dicarboxylic acid has high stable frequency to these iron, aluminum, etc., and these metals will be 
aasked by using for the migration buffer solution. 

0017] Therefore, even if the sample has a metal and high complex-forming properties, a sample does not form a metal 
nd a complex, but even if a sample is low concentration, high analysis of precision is attained. 

3) In the 3rd invention invention of the 1st, it is the analytical method of the anion nature compound said whose 
aigration buffer solution the quality of the material of said capillary tube is fuze DOSHIRIKA, and is nitrilotriacetic acid. 

0018] There are iron, aluminum, etc. as a metal contained in the fuze DOSHIRIKA capillary tube. On the other hand, 
litrilotri acetic acid has high ** stable frequency to these iron, aluminum, etc., and these metals will be masked by using 
or the migration buffer solution. 

0019] Therefore, even if the sample has a metal and high complex-forming properties, a sample does not form a metal 

ind a complex, but even if a sample is low concentration, high analysis of precision is attained. 

0020] 

Embodiment of the Invention] Next, one example of this invention is explained using a drawing. It is the sectional view 
)f a capillary tube [ in / drawing 1 , and / in drawing 2 / drawin g 1 ]. [ the block diagram of the electrophoresis apparatus 
)f one example of this invention ] 

0021] In d rawin g 1 , the 1st buffer-solution tub in which, as for 1 1, the migration buffer solution was stored, and 12 are 
he 2nd buffer-solution tubs in which the migration buffer solution was stored. The dipping of the platinum electrode 14 
)y the side of the cathode of the high-voltage generator 13 is carried out to the 1st buffer-solution tub 11, and the dipping 
)f the platinum electrode 15 by the side of an anode plate is carried out to the 2nd buffer-solution tub 12. 
0022] 16 is a capillary tube, a leader is made into the 1st buffer-solution tub 11, and the dipping of the trailer is canned 
)ut to the 2nd buffer-solution tub 12, respectively. The capillary tube 16 of this example consists of fuze DOSHIRIKA 17 
ind a polyimide enveloping layer 18 formed in the skin of fuze DOSHIRIKA 17. 

0023] An enveloping layer 18 exfoliates and the detecting element 20 is formed by the 2nd buffer-solution tub 12 side of 
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i capillary tube 16. UV detector 21 which consists of a UV and a diode array detector is formed in this detecting element 
10. 

0024] The migration buffer solutions, such as 2,6-pyridine dicarboxylic acid and nitrilotriacetic acid, are stored by the 
.St and 2nd buffer-solution tubs 1 1 and 12. Drawin g 3 is drawing showing the complex stability constant to the metal of 
he compound used for an organic acid or the migration buffer solution. For example, it turns out that 2,6-pyridine 
licarboxylic acid has high complexing to the iron contained in fuze DOSHIRIKA 17, aluminum, sodium, and 
nagnesium. 

0025] Therefore, the 2,6-pyridine dicarboxylic acid which is the migration buffer solution when analyzing the sample of 
he anion nature compound which has high complex-forming properties, such as an organic acid (for example, oxalic 
icid, a citric acid, a malic acid, and ethylenediaminetetraacetic acid) and an inorganic anion. The metal (iron, aluminum, 
.odium, magnesium) contained in the capillary tube 16 forms a complex, the metal contained in the capillary tube 16 is 
nasked, a metal and a complex are not formed, but even if a sample is low concentration, the high analysis of precision of 
I sample is attained. 
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NOTICES * 



apan Patent Office is not responsible £or any 
amages caused by the use of this translation. 

.This document has been translated by computer. So the translation may not reflect the original precisely. 
.**** shows the word which can not be translated. 
.In the drawings, any words are not translated. 



;XAMPLE 



Example] The detail specification of the equipment of a configuration as shown in drawing 1 is described below. 
I) Capillary tube 16 bore of 75 micrometers, the outer diameter of 350 micrometers, the overall length of 80.5cm, 72cm 
lie length from the 1st buffer-solution tub 11 to a detecting element 20) (2) of effective length Buffer-solution 5mM 2,6- 
yridine dicarboxylic acid, 0.5mM(s) Cetyl trimethylammonium star's picture pH 5.6 (3) Applied voltage of -25kV (4) (5) 
/hich pours the preconditioning migration buffer solution for 4 minutes Temperature of 20 degrees C (6) The 
npregnation approach inflatable flexible bag technique of a sample is used. SOmbars — impregnation during 2 seconds 
7) the UV detector 21 measurement wavelength of 200nm, and 350nm of reference wave length — an indirect extinction 
lethod — detection [experiment 1] — the result of having analyzed the organic-acid standard solution which has the 
Dllowing organic-acid anions is shown in drawing 4 . 

D027] 1. Chloride Ion (Chloride) 2. Sulfate ion (sulfate) 3. Oxalate ion (oxalate) 4. Formic-acid ion (formate) 5. Malic- 
cid ion (malate) 6. Citric-acid ion (citrate) 7. Succinic-acid ion (succinate) 8. Pyruvic-acid ion (pyruvate) 9. Acetic-acid 
)n (acetate) 10. Lactic-acid ion (lacate) 11. Phosphoric-acid ion (phosphate) 12. As shown in pyroglutamic acid 
pyroglutamate) drawing 5 When the 2,6-pyridine-dicarboxylic-acid buffer solution was used, the repeatability (relative 
tandard deviation) of transit time was less than 0.13%, and the repeatability (relative standard deviation) of area (peak 
rea) was also very as good as 0.6 - 2.6%. 

'he organic acid in Biel diluted 5 times with water analyzes using 2,6-pyridine dicarboxylic acid as the [experiment 2] 
uffer solution, and a result is shown in drawing 6 . Analysis of iron, aluminum, etc. the oxalate ion that is easy to form a 
omplex, citric-acid ion, etc. was attained. 

Experiment 3] The inorganic anion liquid of the following presentations is analyzed and a result is shown in drawin g 7 . 
3028] 1. Chloride Ion (C1-) 2. Sulfate Ion (S042-) 3. Chloric-Acid Ion (C103-) 4. Bromate (Br03-) 5. Chlorous-Acid Ion 
C102-) 6. Hypophosphorous Acid Ion (P023-) 7. lodic-Acid Ion (I03-) 8. phosphorous acid ion (P033-) 9. phosphoric- 
cid ion (P043-) — by this approach, it became possible to measure these inorganic anions. 

vs the [experiment 4] migration buffer solution, using 2,6-pyridine dicarboxylic acid (PDC), and the phthalic acid and 
rimellitic acid which are used conventionally well to an organic acid, the organic-acid standard solution which used these 
omparisons in the experiment 1 performs, and a result is shown in drawing 8 (a) - (b). 

0029] If 2,6-pyridine dicarboxylic acid is used for the migration buffer solution, as the experiment 1 explained, all 
Tganic-acid ion will be detected. On the other hand, when a phthalic acid and trimellitic acid were used for the migration 
•uffer solution, by 50 or less mg/1, neither the oxalate ion of peak No.3 nor the citric-acid ion of No. 6 was detected for the 
oncentration of an organic acid. Furthermore, the peak of the malic-acid ion of No. 5 also became small, and the 
ffectiveness of 2,6-pyridine dicarboxylic acid was checked. 
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DESCRIPTION OF DRAWINGS 



Brief Description of the Drawings] 

Drawing 1] It is the block diagram of the electrophoresis apparatus of one example of this invention. 
Drawing 2] It is the sectional view of the capillary tube in drawing 1 . 

Drawing 3] It is drawing showing the complex stability constant to the metal of the compound used for an organic acid 
)r the migration buffer solution. 

Drawing 4] It is drawing showing the result of experiment 1. 
Drawing 5] It is drawing showing the result of experiment 1. 
Drawing 6] It is drawing showing the result of experiment 2. 
Drawing 7] It is drawing showing the result of experiment 3. 
Drawing 81 It is drawing showing the result of experiment 4. 

Drawing 9] It is the block diagram of conventional capillary-electrophoresis equipment. 
Drawing 10] It is drawing explaining the trouble of conventional capillary-electrophoresis equipment. 
Drawin g 11 ] It is drawing showing the metal ion concentration in a fuze DOSHIRIKA capillary tube. 
Description of Notations] 

11 1st Buffer-Solution Tub 

12 2nd Buffer-Solution Tub 

13 High-Voltage Generator 

14 15 Electrode 
16 Capillary Tube 

10 Detecting Element 
>1 UV Detector 
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>RAWINGS 



Drawing I] 




Drawing 3] 
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